Early alterations in the number of circulating lymphocyte subpopulations and enhanced proinflammatory immune response during opioid-based general anesthesia.
The balance between proinflammatory and anti-inflammatory processes is of key importance in the reaction of the body to infection, injury, and surgical trauma. Drugs commonly used in anesthesia and intensive care may modulate immunological reactions by influencing intercellular communication through modification of cytokine response and fluctuation of peripheral immune cells such as natural killer (NK) cells, B cells, and T lymphocyte subpopulations (CD4+ and CD8+ cells). To examine the effects of general anesthesia with the hypnotic agent propofol and the opioid fentanyl, 30 patients undergoing minor elective orthopedic surgery were studied before and 20 min after application of the anesthetic drugs, but before the start of surgery. We found a significant enhancement of TNF-alpha and IL-1beta release in lipopolysaccharide (LPS)-stimulated whole blood cultures after induction of anesthesia. Similar results were observed with interferon-gamma (IFN-gamma) in cultures stimulated with phytohemagglutinin (PHA). Conversely, synthesis of the anti-inflammatory cytokine interleukin 10 (IL-10) decreased significantly in LPS-stimulated cultures. During general anesthesia, we found a decrease of circulating lymphocytes, characterized by a significant increase in the percentage of T lymphocytes in favor of CD4+ cells, increased B lymphocytes, and a significant decrease of NK cells. These data suggest that anesthesia with propofol and fentanyl promotes proinflammatory immune responses and influences peripheral lymphocyte composition in patients, which may subsequently affect pathophysiological processes during opioid-based anesthesia.